Going through the motions
The measurement of deep body temperature in pilots is necessary to determine the thermal load arising from a combination of environmental factors, workload and clothing insulation, mitigated by cabin and personal conditioning systems. In the USA, this was usually achieved by measuring rectal temperatures. Royal Air Force (RAF) pilots are generally less amenable. At the RAF Institute of Aviation Medicine, we had been using ear canal temperatures (T ac ) but the risk of mishap caused by dislodging the probe whilst flying at high speed and low level was significant.
One of our technicians therefore developed a radiopill, based on the one invented by Prof. Heinz Wolff to measure intestinal pressures. To investigate how the measurements from this pill compared with those from the ear canal, oesophagus and rectum, I devised an experiment to drive deep body temperatures up and down as fast as possible. After being suitably instrumented, the subject entered a bath at 42°C until T ac reached 38.5°C. He then leapt into a bath filled with water at 10°C and remained there until T ac reached 35°C before returning to the hot bath.
These were the days before ethics committees and we relied on a process of reciprocal consent: 'I'll be a subject in your unpleasant experiment if you'll be a subject in mine.' Common practice was for the experimental leader to carry out the pilot study. The first question that crossed our minds was the impact on blood pressure. In my pilot run, my systolic and diastolic pressures peaked transiently at >300/200 mmHg just after entering the cold bath. We were all young, fit and healthy so, as there were other things to concentrate on, we did not measure blood pressure in the actual experiment.
The experience was as unpleasant as expected. What we did not expect, however, was that four of the six experimental subjects described a feeling of intense disorientation, of tumbling forwards, just after entering the cold bath. One brave soul repeated the experience in the dark and we obtained an infrared film of his vertical nystagmus. He was the only subject not to swear on entering the cold water but he did shout 'Ow' repeatedly. We later explained the phenomenon as a result of reinforcing convection currents being generated in the vertical semicircular canals, the currents in the horizontal canals cancelling each other out.
In terms of the primary purpose of the experiment, the temperature and the rate of change of temperature measured in the gastrointestinal tract was about halfway between the measurements in the oesophagus and rectum. The really unpleasant bit was retrieving the pills afterwards for recalibration.
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